Human immune responses against sexual stages of malaria parasites: considerations for malaria vaccines.
Studies on the natural immune responses to the sexual stages of malaria parasites have been reviewed in the context of human malaria transmission-blocking vaccines. Antibodies against the sexual stages of the malaria parasite, gametocytes and gametes, are readily evoked by natural malaria infections. These antibodies that suppress infectivity at high concentrations can, at low concentrations, enhance the development of the parasite in the mosquito; however, because enhancing antibodies are prevalent during natural malaria infections, it is likely that a vaccine would rapidly boost these antibodies to blocking levels. The immunogenicity of sexual stage antigens appears to be constrained in the human host, probably due to T epitope polymorphism and MHC restriction in humans. These constraints apply mainly to those antigens that are sensitive targets of host immunity such as the gamete surface antigens and not to internal gamete antigens, indicating that antigenic polymorphism may have evolved in response to immune selection pressure. Evidence for immunosuppression of the host by exposure to endemic malaria is presented and its consequences on vaccine development are discussed.